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(54) CURABLE COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject composition capable of controlling cliaracteristics of 
both a vinylic polymer having at least one cross-linkable functional group and a saturated hydrocarbon- 
based polymer having at least one cross-linkable functional group, having high gas barrier properties and 
further carrying out moisture curing type one-pack curing by blending both the polymers. 
SOLUTION: This composition consists essentially of (A) a vinylic polymer having at least one cross-linkable 
functional group (preferably a cross-linkable silyl group, an alkenyl group, hydroxyl group, amino group or 
the like) [preferably an acrylic or a methacrylic polymer] and (B) a saturated hydrocarbon- based polymer 
having at least one cross-linkable functional group (preferably a cross-linkable silyl group, an alkenyl group 
or hydroxyl group) (preferably a polyisobutylene-based polymer). The cross-linkable functional group in 
each of the components A and B is preferably located at the terminal and each cross-linkable group is 
preferably of the same kind. The component A is obtained by a living radical polymerization, preferably an 
atom transfer radical polymerization. 
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y + v-;!/ (g a 1 V i n o X y 1 ) 7 'J — 
[0 0 3 8] ±i2^i>';?3;V+-\' v\iy^^Mt^Vfi)\^^ 




ItFjfi 2 0 0 1-1 1 3 1 9 
10 

tyv-®M^*^jtffr5i:#^^ti^o nmoy\mm 

y^n 1 t;HcWL. ^i>'A;l/Mi!^giJO . i ~ i o 
[0 0 3 9] LT(i. m^nit^m^ 

i^'^^^W^-^t+i^F, t -7'^;I/^-^-;i-+~> 
:t^yi^:^-t^^-h. (4 - t -^^^I'V'i^D^ 

t hx-h, t- 

7^;W ^->i-4^ '>^>' Vx- H|<D7;V4^;V-' ^-xxx 

[0 0 4 0] M a c r omo 1 e c u 1 e s 199 
5. 2 8. 2 9 93T'^^^?tlTV^-SJ;'5ti:, 

+^ -y \^y-:7'mtv'Ji])i^±m^im-t^Rt:> k> (c. 

[004 1] 
[{bl] 







7;l/r3+^>7^ >{l:^!^^rjfiii&giJiiLTfflv^^^-&. ^ 40 

[0 0 4 2] ±ieO- Fd+v' hlt^^^E(D^i^:^/V 
l^^^»i^>>';b;l/e^ 50 



[0 0 4 3] !i(D^.'?^m'7-:y±iim<iXii. Wil^p 

^^m^^tJ^^yim amc^^u^y^^t^ 

C6H5-CH2X. CsHs-C (H) (X) CH3, Ce 
Hs-C (X) (CHO 2 



(7) 



11 



R'-C (H) (X) -C02R\ R'-C (CH3) 
(X) -C02R\ R'-C (H) (X) -C (0) 
R\ R'-C (CHa) (X) -C (0) r\ 



R -CeHH-SOzX 



[0 0 4 4] w.^i^m'7i^i])im-^(DmiibmtLr. m 

-So 

[0 0 4 5] 7)i^-)m^^t^^m^^u^y(mt 

r'r'C (X) -r"-r'-C (R') =CH2 (1) 

(1^41, R'^i7J<il^ r\ R'tizk 

$fct±. l^^Uti-z 0® iffi<D7;i/+;i/S. 7 'J 
-^l/Sx $/c{±7^;l'+;l/. * fcti^tcfet^Ttiat 

SigLfct®. R°ti. -C (O) O- (X7.7";U 
S) , -C (O) - (^hm) . Sfcfio-. m-, p 
-^x-U^S. r' {insist. Sfctii^H^l-Z 

n-:rntr;l/S, -i'v:/atr;l/S, 

[0 0 4 6] -lilS^ 1 T'^^ti^, 7;U':r^;US^Wr 
S^S^Mpy^fbtiOMttfiJiiLTti. XCH2C 

(O) 0 (CHe) . CH = CH2, H3CC (H) (X) 
C (0) O (CHe) . CH = CH2. (HaO^C 

(X) C (0) 0 (CH2) nCH = CH2. CH.CH2 
C (H) (X) C (O) O (CHi) „CH = CH2, 

[0 0 4 7] 

[ft 2] 




C02(CH2)nCH=CH2 
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n(±0~2 0(Dm$i) 
XCHzC (0) 0 (CH2) nO (CH2) .CH = C 
H2, HaCCCH) (X) C (0) O (CH2) „0 (C 
H2) .CH = CH2. (H^C) 2C (X) C (O) 0 

(CHz) „0 (CH2) .CH = CH2. CH3CH2C 

(H) (X) C (0) 0 (CH2) „0 (CH2) .CH = 
CH2, 

[0 0 4 8] 

[ft 3] 




CQ2(CH2)nO-(CH2)mCH=CH2 



n{4l~2 0OSI&, m{40~2 OOSil) 
o. m. p-XCHi-CtH*- (CH2) „-CH = C 
H2, o, m. P-CH3C (H) (X) -C6H4- (C 
Hz) n-CH = CHz. o, m. p-CHaCHzC 
(H) (X) -CsH,- (CH2) „-CH = CH2. 

n {4 0 ~ 2 0 (DllSf) 
o, m, p-XCHz-CeH^- (CH2) n-0- (C 
H2) .-CH = CH2, o. m, P-CH3C (H) 
(X) -CeH,- (CHz) „-0- (CH2) .-CH = 
CH2. o. m, P-CH3CH2C (H) (X) -C«H 
4- (CH2) „-0- (CHa) . CH = CH2. (±f2« 
^AiCiSl^X. X{±^^, ^tzHB^m. nl4l 

— 20 O^ife, m{4 0 ~ 2 0 CO^W 
o. m. P-XCH2-C6 Hi-O- (CH2) „-CH 
= CH2. o, m, p-CHsC (H) (X) -C^Ha- 

O- (CH2) n-CH = CH2, 

o. m, p-CHsCHeC (H) (X) -CeH^-O- 
(CHz) „-CH = CH2, (±l20^ieiC:tel^T, X 
Itmm. MMs l^tcltB^ym. n{40~2 0«Dg^) 
o. m, p-XCH2-CeH»-0- (CHe) „-0- 
(CH2) .-CH = CH2. o. m. P-CH3C (H) 
(X) -C6H4-O- (CH2) n-0- (CHz) .-C 
H = CH2, o. m, P-CH3CH2C (H) (X) - 
C«H4-0- (CH2) „-0- (CH2) .-CH = CH 
2> (±ie<D^^lC*5V>T, Xiiifi^, Sfc(i3 
^ym. n {4 1 ~ 2 0 m(4 0~2 OtOHiJt) 

7fl^:^)m^^-r^^m^^u^'yi\:!^t LXif^ibic 



H2 C = C (r') -R'-C (R*) (X) -R*-r' (2) 



13 

r\ r\ r\ r\ x{i±ie{ciwn:, r 



-C (0) O- (x7.x;bS) ^ -C 



(O) - (^NS) . ^rclt, 0-, m-. p-7x^ 



(8) ItlH 2 0 0 1 - 1 1 3 1 9 

14 

* (H) (X) C«H5. CH2 = CHC (H) (X) C H2 
CeHs. CH2 = CHCH2C (H) (X) -CO^Rs 
CH2 = CH (CH2) zC (H) (X) -CO2R, CH 
2 = CH (CH2) 3C (H) (X) -CO2R. CH2 = 
CH(CH2),C(H) (X) -CO2 R. CH2 = CH 
CBzC (H) (X) -CsHs. CH2 = CH (CH2) z 
C (H) (X) -CsHs, CH2 = CH (CH2) 3C 
(H) (X) -CsHs. (±IgcD#jStCt5V^T. Xitm 
^mtB^m. Rl±^^ii(] ~2 0®7;1/^ 



y^g-a-A^'SttfL^nri^Sc^T. R ilLTC (0) O 10 

(o) os^ c (o) y3L-uym'^ttf^Li\ 

[0 0 4 9] -ass2(0{i:^ti*ai*wt^j^-rs^e. 

t^. CH2 = CHCH2X> CH2 = C (CH3) CH 
2X, CH2=CHC (H) (X) CH.. CH2 = C (C 
H3) C (H) (X) CH3. CH2=CHC (X) (C 
H3) 2. CH2 = CHC (H) (X) C2H5. CH2 = C 
HC (H) (X) CH (CH3) 2. CH2=CHC *20 

r' r' C (X) -R'-R'-C (H) (r') 
O] .-S i (r'" ) 5-, (Y) . (3) 

(^^. r\ r\ r\ r\ r\ X ti±ieiciwi i:, 

R\ R" It. l>tt].i>mmmi-2 0<D7fV^)l 



[0 0 5 0] 7;^'!^r.;^s^^■r?>''^^y>'^bx;^.t^- 

;Wl:^t^^O*t*:M^W?)=S:64i\ o- m-. p-C 
H2 = CH- (CHz) „-C6H*-S0 X, o-. m 
-, p-CH2=CH- (CH2) .-O-C6H4-SO2 
X. (isBfO^^lCfeV^T. Xli^*. SfcliH 
■i?^, n 0 ~ 2 0 (DlllS) ^T-SSo 

[00 5 1] ±iBlg^S14i/U;^S^wr?.W^ay^/ 

imh LT{i#{cpg^?n-r\ m^\,i- «3 {ci^-r 

CH2- [S i (R") 2-. (Y) h 



7U— ;l/S. 7v;V4^;l/S. Sfcli (R' ) 3 S i O- 

( R • 1 ~ 2 0 <D 1 mnrntim^-^Si o t. 

V>) -e^$n?.hU:t;l/7t}V->a4^>'S;&^L. R"$ 

TfeJ;<. S*oTi/^TfeJ;v\ Yt±7l<KSSfc{iiP7j< 30 

5^<WttS>&^NL. Y*-^2m±#ft-r?>i:^^n5.tifel 

— T'feoTfej;<, ^^oTI/^Tfej;^^ alio. 1. 
2. SfctiS^. Sfc, btiO, 1. Sfc{i2^^to 
mliO- 1 9 0^i(-efe§o ;rcf£U a+mb^lTS 

6^ti:M^-r§;S:5)tf, XCH2C (O) 0 (CH2) nS 
1 (OCH.O CHaC (H) (X) C (O) O (C 
H2)„Si (OCH3)3, (CH3)2C (X) C (O) 
O (CH2) « S i (OCH3) 3, XCH2 C (0) O 
(CH2)„Si (CH3) (OCH3) 2. CH3C (H) 40 
(X) C (0) 0 (CH2) „S i (CH3) (OCH3) 
2, (CH3) 2 C (X) C (0) O (CH2) „ S i (C 
H3) (OCH3) 2. (±l2<D#iCti:t3V>T. XtttS 

ftfl. H-i?^, nli0~2 0®^^. ) 
XCHa C (0) 0 (CH2) nO (CH2) . S i (OC 
H3) 3. H3CC (H) (X) C (O) O (CH2) „0 
(CHa) . S i (OCH3) 3. (H3 C) 2 C (X) C 
(0) 0 (CH2) n O (CH2) . S i (OCH3) 3. C 
H3CH2C (H) (X) C (0) O (CH2) „0 (CH 
2) . S i (OCH3) 3, XCH2 C (O) 0 (CH2) ., 50 



O (CH2) .S i (CH3) (OCH3) 2. H3CC 
(H) (X) C (O) O (CH2) „0 (CH2) .-S i 
(CH.O (OCH.O 2. (H3C) 2C (X) C (0) 

0 (CHz) „0 (CH2) .-S i (CH3) (OCH3) 
2. CH3CH2C (H) (X) C (O) O (CH2) „0 

(CH2) .-S i (CH3) (OCH3)2. (±b2<D# 
^{C*5l/^T. X(±i^*. n(il~2 0^?:) 

SIIS. m«0~2 0<DSII!l) 

o, m. p-XCHi-CsH^- (CH.) 2 S i (OC 
H3) 3. o, m, P-CH3C (H) (X) -C.Ha- 
(CH2)2Si (OCH3)3. o, m, P-CH3CH2 
C (H) (X) -CbH,- (CH2) 2 S i (OC 
H3) 3. o, m, p-XCH2-C6H<- (CH2) 3 S 

1 (OCH3) 3, o. m, p-CHsC (H) (X) - 
CfiH*- (CH2) 3 S 1 (OCH3) 3. o, m, p-C 
H3CH2C (H) (X) -C.H.- (CH2) 3 S i (O 
CH3) 3. o, m, p— XCHz — CsHi— (CH2) 2 
-O- (CHz) 3S i (OCH3) 3. o, m, p-CH 
3C (H) (X) -C6H4- (CH2) 2-0- (CH2) 
3Si (OCH3)3. o. m. P-CH3CH2C (H) 

(X) -C.H<- (CH2) 2-0- (CH2) 3 S i (0 
CH3) 3. o, m, p-XCH2-C6H<-0- (C 
H2) 3S i (OCH3) 3, o, m, P-CH3C (H) 

(X) -C6H4-O- (CH2) 3 S i (OCH3) 3. 
o, m, p-CHsCHzC (H) (X) -CeH^-O- 

(CHz) 3-S i (OCH3) 3. o. m. P-XCH2 
-C«H--0- (CH2) 2-0- (CH2) 3-S i (0 
CH3) 3. o. m, P-CH3C (H) (X) -CeH, 



113 19 



15 

-0- (CHz) 2-0- (CH2) , S i (OCHO ,1, 
o. m. P-CH3CH2C (H) (X) -CbH^-O- 

(CHa) 2-0- (CH2) 3 S i (OCH3) 3. (±HB 

(r'° ) 3-, (Y) , S i - [OS i 



(9) 2 0 0 1 

16 

[0 0 5 2] ±l2^1gtts/'J;i/S*W-rsWil^Npy> 

(R") 2-h (Y) h] .-CH2-C (H) ( 



r') -r'-c (r') (X) -r'-r 

(iCff. R\ R\ R\ R\ R\ R\ R'° . a. 

b, m, X, Y{±±iS{i:|s|L:;) <: o<fc b^flj^^i* 

&^lc&mt?>^j:^l£. (C H.1 0) 3 S i C H2 CH2 C 
(H) (X) CeHs, (CH3O) 2 (CH3) S i CH2 10 
C H2 C (H) (X) C6 Hi. (C H3 O) 3 S i (C 
H2)2C(H) (X)-C02R, (CH30)2(C 
H3) S i (CH2) 2 C (H) (X)-C02R, (CH 
3O) 3 S i (CH2) 3 C (H) (X) -CO2 R. (C 
H3O) 2 (CH3) S i (CH2) 3C (H) (X) -C 
O2 R, (CH3 0) 3 S i (CH2) , C (H) (X) - 
CO2R. (CH30)2 (CH3) Si (CH2)4C 
(H) (X)-C02R, (CH30)3Si (CH2)9 
C (H) (X)-C02R. (CH3O) 2 (CH3) S i 
(CH2)9C(H) (X)-C02R, (CH30)3S 20 

1 (CH2)3C(H) (X) -C«H5, (CH3O) 

2 (CH3) S i (CH2) 3C (H) (X) -CeHs, 
(CH3O) 3 S i (CH2) 4 C (H) (X) -CeHs. 
(CH30)2 (CH3) Si (CH2)^C (H) (X) 



[0 0 5 3] ±12 b Kn+'>;l/S;&^oW1i^Nn^->ft 

m-^n-f. Ti2«j:a^fe«*m7^*n^o ho- (c 

H2) ,-OC (O) C (H) (R) (X) i±si(D^^ 



fcitmrnwi 1-20 7 u -M 

n ii 1 ~ 2 0 OillJt) ±127 ^ / S^jfo 



30 



(4) 

■So 

H2 N- (CH2) „-0C (O) C (H) (R) (X) 

m. Riijmm^t^rcimm^ i ~2 o<D7)i^)vm. 

7V-fim. 7^;l/+;l/S. n{il~2 0OSm) ±82 
[0 0 5 4] 

[{t:4] 



(CH2)n 




(±IB®^:Stc*5V>T. Xtt 



R {±7j<^J^?Sfc(iK^li 1 ~ 2 0 ©7;b+;bS 
7 U -;l/S. 7 v-'U+^US, n 1 ~ 2 0 <DSiS[) * 

mnMi^mm^ i ^i-^p^t- 2 oj,:^±^-r §M^i*:^f#§ 
s fc M p y > f k X ;i/ ^ t:-^!f^;o^~ mmitLxm^^ 

[0 0 5 5] 

[{t:5] 



(10) #^12 00 1 - 1 1 3 1 9 

17 18 
o^.p- X — CH2-C6H4-CH2 — X 

CH3 ^1^3 CH3 ^Ha 

ojn,p- X — CHg— C6H4-CH2— X o.iiup. X — CHg— CeH4-CH2— X 

CH3 CH3 



X — c 



H Ijl CH3 CH3 



p (CH2)„-c — ^x X— cj: — (CH2)n-^ — 

C02R C02R C02R C02R 



H H CH3 CHo 

I I I 



X — C (CH2)n-C X — C (CH^n-C X 



I I I 

COR COR COR COR 

S. nttO~2 0»S»v Xfa*3!5. ^m. Sfctia-^Kf) 



CH3 Cl^3 

X—CHa-c-CHg— X X— CH— C— CH— X X— C C— C— X 

II I II I I II I 

O CH3 O CH3 CH3 O CH3 



X— CH— (CH2)n-CH-X 

[0 0 5 6] [fl:6] 



(11) #r?S2 0 0 1 - 1 1 3 1 9 

19 ^ 20 

O 



X — CH2-C-O— (CH2)nO— C— CH2— X 



CH3 O o CH3 

n II hi' 

X — CH— C- O— (CH2) n O— C— CH — X 

X — C C-O— (CH2)nO— C— C ^X 

CH3 CH3 

(^ip. OCDBR. Wt^^s SkM. i^t^iaC?*) 

?H3 CH3 
I 

II II X— CH— C C — CH— X 

00 tl 

O ( 

CH3 CH3 

X— CH— C C — CH — X 

CH3 O O CH3 

O O 

H II 

oATtjp- X — CH2-C— O— C6H4— O— C— CHg— X 
cmp- X — CH— C— O— C6H4— O— C— CH — ^X 

f^,^ o ^ 

«Mn*- X — C C— O— C«H4— O— C— C X 

CH3 CH3 
cm*- X SO2-C6H4-SO2— X 



[0 0 5 7] ^lcDfi^{C*5V^Tffll^?>n?>t::i;l/3Sty 

Co 0 5 8] m-^mmtLrm^^^ti^mi^±mmi^t 
li. mitm-m. mtm-m. B^itm-m. 1^7 y it 



U7xX;l/>t>X-7-i'>lH{* (RuC I2 (PPha) 3) 

)\/t-7.V ^ ym'^ (F e C I2 (P Ph3) a) . 2<iO 
->V'5r;l/(7)lfXh'J7x^;l'*X7-t'>fg1* (N i C 1 
2 (PPh,) 2) . Rt>\ 2fficDx-y'y;l/(DlfXhU:/ 
^;l/*X7-i' ylgi* (N i B r2 (P B U.0 2) fe. W 

[0 0 5 9] S^t±SI?g^[|^ fcti^aorg^iJ^'TlT^ ^ 
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m. x^7-;K 7'P''V-;K -i'y:/D 

/V-;K n-y^;l/7;l':3-;K t e r t-y'i-)lT 

- [S i (r') (Y) bO] .-S i 
{^fp. R\ r'° {±, l^-rnt.i^«l![l~2 0<DT;l/ 
+;^S^ ^lll^6~2 0«OT'J-;I/a. ^^^7~2 0 

07^;l/+;l/S, S^ctt (R' ) .1 S i o- (R' t±0^ 

^^l~2 0Ol^c0^ft7j<lSS-e$)oT. 3f@OR' 
^hVtfliSyyu^iym^^-L. R°*fcliR'° A^2 

U YA''2m±#S-r^i:^^n6ti|W|--{?$)oTt 

<fc<^ S*c)TV>Tt.<feV\ alio. 1, 2. SfcliS 20 
^> S/i^ bt±0. 1, l^rcltZ^TT^to mtiO-lQ 

[0 0 6 1] iiu7k^m^&tLrit. tct^ii. 7mm 

7;i/^+^S. yyji^t^ym. ^h^y^^-h 

7^ys^ 75 FS. 7^yt=^ym. ^)\/tifY 

[0 0 6 2] i)D7j<^S'l4a-^7j<^St4, 1 fiO^T'T^ii 

l~3f@cDlBH-elS^-r;5iii:3b'!7?#. (a + Z 
b) t± 1 ~5f@ofEHjbW* Lt/^o iPTk^^PttS^Tki? 

tie. {±1111; -e&oTt.J;t^U M^oTfecfct^o ^-ISIt 



t±0 



ti. 2 omTl?fe^^i:AW*Lv\ i:<tc. 

6 40 
-S i (R'° ) ^ (Y) , (6) 
(iCff', R'\ Y, aliSOffiillWiDo ) 

7;l/-b--;l/a 

*^^{i:4olt57;l/'5r-;vg{i^ PIS{i?n^(/^*\ - 

Hz C = C (r" ) - (7) 

(i^ff. r" tiTkiSlg^fe^Wij^llfjii ~2 o©Mb 

l/^fi^^lgi 1-20 (Dmitii^m&Vh 0 ^ :R1*W(i:{4JX 50 



°C- 2 0 0 °C(DmmX''il^ Z. tti^-Vts L < « 5 0 



[0 0 6 0] j-xTtciine.^'e^stc^v^TUiB^-rso 

(r"')3-. (Y) . (5) 

- (CH2) ,-CH3. -CH (CH3) - (CHz) n- 
CHj^ -CH (CHiCHO - (CHJ n-CH.i. - 
CH (CHiCHs) 2. -C (CH3) z- (CHz) „- 
CHs, -C (CHs) (CH2CH3) - (CHO n-C 

H3^ CeHsx — Ce Hs (CH3) ^ CsHs (C 

H3) 2^ — (CHz) n — CfiHs^ — (CHz) n — CfiHs 

(CH3) ^ (CHa) n — Ce Hs (CH3) 2 

( n 0 i;jL±(Dm^x\ ^^(D^s^mmmt 2 0 j^xt) 

[0 0 6 3] i^lc. m^^itti^j:\^'i^\ M^f* (I) 

[0 0 6 4] 7;l/'5r-;l,SiiM^|;i:©H£||©^^}^S 



75/ 

*5i^li:*3lti.75 /Si: LT14, Pfi5j£ti?n*V^A^ 

-NR" 2 

(R" «7j<^S/c{i^^l!j 1 ~ 2 0 «D 1 ffi<D^ilS-e^ 
- (NR" 3) ' X' 

(r" {±±iBi:|W|i;o x'itn7~t>o ) tr>$ni. 

7>^:x-j7Aj^-efe-3TfeiBre.PfgM{±*v^o ±l2ie4'^ 
r" itym^kimmm 1 ~ 2 0 © 1 im^mmxh 
K). &mi. 7m. mmmi-2 0(DT)\y^)m. mm 

?gi6~2 0O7'J-;l/Ss ^^1^7-2 0(D79;l/+;l/ 

-OC (O) C (R" ) =CH2 (8) 
(^fp. R" l±7m. ^fcfi. 1 ~ 2 0 CD-fflE© 



(13) 



2 0 0 1-1 13 19 
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[0 0 6 5] -^^e8^^:^5^/^T^ r" (DM:i^mtLlHi 

mcm^-^nts m^a. -n. -ch.,. -chzCh 

3, - (CHz) n CH3 (n{i2' 
-CsHs. -CHzOH. -CN 



1 9©^IS^ai") X 



1 



[0 0 6 6] $-r. *4smt6= 



[0 0 6 7] mm^-y V )im^'p^j: < i: 1 1 m^-r?, if 

^ffiTtcf^ip^-yrS?]?* (B) 7j<KS^'>* < i: 1 1 ffi 



Hz C = C (R ) -R -R -C 
(Sft'. R" {i7j<^$fe{i^^;US^^U R" tt-C 
(O) l^tclio-, m-, p-7x-UyS^^ 

R " fiB^gS-a-, $ fcttJ^^tlf 1 ~ 2 0 2 m(D^ 

m^^TTiL. l^@J.:^±^Dx-T;^g^*#^T^^T^> cfc 

i\ r" tiTk^. $fclimm^i~2 o«7;l/+;US. 

r~2 0«7 



(R 



[0 0 6 8] (A) «7?STffll^^7;l/'y-;l/a^^i>;S: 
< i: t 1 fi^-r§lf^;HS«^{*:tiffl^073STl#5.tl 

[0 0 6 9] (A- a) ■5v'*;l/fi^fC<fcOtr^;l/^.a 
) =CH2 (9) 



17 



0?^iSf 6 ~ 2 0 ©7 U -;l/a$ fcti^l 

^*3. -:^?tt]{cM^14(D7;l/':r-;bai: 
7;l/^^;US^fJf-ii:^-3fk'&1^;&g)S^-<i:5^ffi{cSiJPI 



30 



[0 0 7 0] (A-b) U Hy^'^y*;b«^{ri:Dtf»J 

M*C (r") (R" 



) -R" -C (R 



17 



17 



18 



R " . R t4i:t{<::^;W^ 

mmtm^^mmTmti^ym^rcimmn i ~ i o 

1 ~ 1 0(D2M(D^' 



S^^L. lf@ 



40 



r 



18 



19 



R ««?iS^lSi:LT{4. -CO2R. -C 
(O) R43j;tf-CN«1ij£^=^-r§tC»A^1tli:S'$L 

[0 0 7 3] (A-e) SJStt'D^iV^^^-^Nnyylg 



i^xy, 1. 7-:t^^>'xx 1, 9-x*>^x>^ 
E(D^ 3 ^M^1±ofgi^7;L"y->'l/S^^i>* < i: t 2 {@ 

[0 0 7 1] (A-c) S^Stt^D;i^/^K*->'^^y>'^g 

[00 7 2] (A-d) SlS14Oia(/^0t^-''Nny>'^ 
^^^>^ < t 1 fBW-rS tf r:;H^a^f*tc, -flgS 1 

0 t^lf J; o *7;l/^-;US^W-r §$^ft:*;U 

) =CHz (1 0) 

^•r^m^^u^-yimmco. 7)i^-jim^^-r^Mn 

[00 7 4] (A- f ) SJiStt^^^t/^^^-^Nn^y-'y^ 

^^'>^ <ti,i fi#-rs i^-ji^m^mc. m^n- 

fiSS (1 1) S^iH4 (1 2) {c^^ti§j;^^7;l/y 

W -r S ^ 7 :t > S -5 (/ H± ;>!j ;U #4^ U— 
Hz C = C (r" ) -r" -O M* (11) 



:^=^-r2.7;l/'y-;l/S^^fb 50 



0 CD 2 ffi«sasT 1 ^BJ':^±ox-x;^s-a■^#^■ev^ 

Ttcki^) 

Hz C = C (R" ) -R"" -C (O) 0"M* (12) 

(S*> R'\ M'{4±Be{c|W|I^o R" ttBS^Jg^, s 



(14) 

25 

tcimm^ 1 ~ 2 0 © 2 ffi<D#iis-e 1 iBJw±®x-x 

[0 0 7 5] ±^cDR!^it(D-^l^mm-'^i:i^yf^'^^ 

[0 0 7 6] $fcT;b->-::i;bS*'>;fe< 1 m^t?> 

:^ j4 A'^M 1 s c n €> PS s ^ n § t) 1 1 li ^ I 



M 2 0 0 1 - 1 1 3 1 9 
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[0 0 8 0] *fg0^-?l± (A-a) (A-b) 



(A-g) t h'J-^A^i h+v/F©J;^%^S>&ftffl^ 

[00 7 7] iA-h) 7V;l^yiyr:^~hm(D7)\y 
[0 0 7 8] (A-i) (^^) T^'J;bK^P'J FiD 

[0 0 7 9] (A - j ) 7^ 

H- [S i (r') iH, (Y) bO] .-S i 
{^^. R\ R'" l±. l^-rnfeiK}||&l~2 0OT;l/ 

6 ~ 2 0 ©7 'J -;L'S. ^^iJj 7-20 

i075;l/+;l'S. Sfcfi (R' ) 3 S i 0- (R' im 

^ h 'J y yud^-ym^TT^L. R'SfctiR'" A<2 
U Y*^2fBJ-;<±#it-r-5i:t^ne.tilW|-T'SoTt 

<};<^ S^oTI/^Tt J;l/\ alio, 1, 2, $f;:fi3 
Sfc. btiO, 1. Src{±2^^-rc mtiO~l 9 
(D^^-e&^o tctcL. a+mbS lT-fe^ili:>&?SS 
t^i,(Dtt^o} iin€>k Fa2/v>'^b^it^^045T■ 
t. tttc-flS^ 1 4 
H-S i (r'" ) ^, (Y) , (1 4) 

(Scf^. r'\ y. attffiiiafriwii;) •p^f^^n^^'Stt 

[0 0 8 3] ±mcomm^iyV)l'M^^r^\^¥cs>"y 

mmcomtLrit. Rhci (ppho .., rhc 

I3, RUCI3, IrCla, FeCl3, AICI3, 50 



(A-b) 6ltitf£LV\ 

[008 1] s.&it(omi^mm-^^'o^'ym'^^'p^< 

iit^=fcD7;b'y-;bS*«A-r^if ati. 

(A-f) 0:^?£A^$5>tciifSL 
[008 2] $ fi. 'J fim^^t^ F a i^v 

tt. -M^i 3TvT;$n^{l:^ti*H^^!l^^$n^o 

(r"')3-. (Y) , (13) 
PdClz-HzO, NiCIz, TiCl4 mif^f^tl 

So 

[008 4] (B) fectt? (A-g) ~ (A- j ) iOTb" 

[008 5] (B-a) 55^'*;l/«^{Cj:0trr:;l/3^M 
ni> J; ^ iS:-^? 4^ li:M^14©7;l/'y-;l/S i: Tk^S* 

Ha C = C (R" ) -R" -r" -OH (15) 
(^ffi. r'\ r'\ r" t4±flBlC|Wli;) 

[0 0 8 6] (B-b) U\£yif^i/ti)im^iC^iO\i 



: 1=1 



y-;K 5-^+-by-;W 7U;b7;U3-;l/CDcfc9^ 
7;L">-:::;U7>'l/n-;U;g-SjCS^-i^-5;^^£o 
(B - c ) m^iil^mV 5-262808 tcS^^tl?>7]< 



27 



(B-d) mximm¥Q-23 9912, m^w-s- 

2 8 3 3 1 OlC^$n§<fe'5*jaK{b7j<^fe§t/Hi7j<^ 
(B-e) m^li^rM¥6-l 163 1 2^cr^^n§<fc 

(B- f ) m?Limmw-4-i 3270 e^nts^^n 

l{S{c^-r2.lf::i;b^«-a-i*:0>'NDy>^iPzK 10 

(B-g) 5)Sft«0i^i/^i^«->'Nay>'ifS^;&'>:&< 
S J: 3 «:7j<KS^^-rs$^fb*;W^:i:i->i&Sl£;^-B: 

M' C" (r" ) (r" ) -r"" -oh (1 6) 

(Sl'^ r" , r" > r" > (i±is{c|iii;) 

r'\ r" (Dn^^^mtLTii. -CO2R. -c 

(O) R*5j;t;-CN®«ji^^-r§fe©*^#t<:$f$ L 20 

[0 0 8 7] (B-h) ;5lSttiOiit.^K*-7M:iy>^ 

Co 0 8 8] (B - 1 ) jg)Stt©;ii^i^^-7>ny>'$g 
a-^^^^* <ti.i m^i-?> }£-jimm^mc. mxn- 

HO-r" -O'm' (1 7) 

(SttJ. r" *5j;t>"M*l±Hi[f2lc|W|i;) 

HO-r"" -C (O) 0 m' (1 8) 

(^^. r"" *iJ;t>'M'{iHijfB{i:|i|i;) 

H2 c = c (r" ) -r" -r" - [S 

) (Y) , (2 0) 
R\ R'\ r'\ r" > Y, a. b. mli± 

micmco r"" 14. iigi^-^. ^rcimm^i-zo(D 

jmc. m2 0^:yv-i:LTSf5?-<ii.«D*W*L 50 



(15) #1^2 0 0 1 - 1 1 3 1 9 

28 

[00 8 9] ^LOXo^sit-^^tLXimicmmcEnrj: 

\^^ti\ -issi 9t^^n§ft:-a-!t^iiA^W5>n§o 

Hz C = C (r" ) -r" -oh (1 9) 
§0 ) 

±iB-sss 1 9 ^c^^n5^t^^^i: LTti^tcn^^n 

•r-fey-;k 5-^+-fey— 7'J;UT;l/3— ;KD<fc 

So 

[0 0 9 0] :*:|gB^T'{4 (B-a) ~ (B-e) RXf 

(B-j) (^i:r>^j:7kmm^mK-r?>y5micf\u^'yti^ 



(B-b) ®:^>4*^^P){ciifSL 
[009 1] SJS^t©i^l^K*-7^^'>^->^sa^;&'>;&< 
i:{cJ:D7j<Ka;&#A-ri.li-a-t4. ^Ii7>n>>^>fbf%, 

(B-i) 

[0 0 9 2] Sfc, -5i'?f|'{i:5g<ii4i^U;l/ai:-i'V£^ 



□ 



l^i: LT14. m^li y V 5^7:^- h -fu h >J y 
h ^^i/i/^ y — r V i/T-f- h :/n If ;l/y ^;l/i/y 
\-^\yi/^y. y — 1'Vv'7:^— h:/Plf;Uh'Jxh + 

[0093] (c) ©7^aTmi^^-5i-^4i{c*^ftiO 



{4. Mk(4 h'jy h+i/i/U;l/>^nl^;l/ (y^) 7i"J 
U-h. y^;l/v'y h+i>i^'J;l/yplf;U (y^) 7^ 
U U— h i:" to J; o ^ . TE-figi»: 2 0 T-^sT t 

i (R°) (Y) tO] .-S i (r'" 



[0 0 9 4] (E) ©73ji-effll^e.n§, ±5E©S)Stt 

<D^i^mm-f^u^yf^'^^'pis:< 1 ffl^-rsir:^ 



(16) 



29 



C (r" ) (R" ) -r'* -C (H) 

(Y) bO] .-S i (R'" ) 3-a (Y) a 

i^ip. r\ R'° , r" . r" , a. b, m. {* 

fffiBtc^Co r'' imm^-^. ^tcimmmi-i oo 
a. i^^i!i6~i o(DTv-)i&^rciimmwi.7~i o 

r'\ R" 0«?iS§iai:LT{i. -COeR. -C 

(o) Risers- cN(Dm^^^t^i^(otimimtL 

[0 0 9 5] Sfc, |g?i^i!ivi^;?3;l/a^{c*5l^T. 

i: 7 A p -y-^ S X 4^ { b ^ Hi 5 73 S t P tf S ti -5 
7^ / 



( 1 ) /su^ym^'P^j:< t'^ 1 o±iI*4|gti:^-r§e 

(2) ^aS^ND^'y^, 7^/S^^fb^!t^%ffll/^T7 

[0 0 9 6] T^ym^^t^mWiMtLxii. m^m 

-O-R^'-NR'^ (2 2) 

i^^. R a. 1 faJ-:^±ox-7^;i/^-erxt±xxx;i' 

^^^g:#^^?V^T^>J:^/^^^|g^l~2 0<D2ffi<DWm 

^^"To R " {i7j<^$ Tcli^mM 1 ~ 2 0 (?:> 1 fffio^ 

±Be— 1§^2 2 {cfei^T. r'' fi 1 MJ-;(±ox— 
^xt4xxr;^*s^*#^■el^T^> cfct^gg^^ i ~2 o 

]yy^. mmm~2o<DTv-iyym. ^m^7~2 

-CsH.-r" - 

(.^^. C6HWi7xxbyS, r" {i, BS^-a-Sfc 

1 <iu±®x-T■>'^*g^x^±xxf■;^$sa•^$^■r■t/^ 

Tt>j;i^]K^t;(i~i 4 © 2 ffi«wiia%g-ro ) 



20 



30 



40 



Mi2 0 0 1 - 1 1 3 1 9 

30 

(R" ) -CHz- [S i (R') 2-b 
(2 1) 

-C (O) -r"" - 

{^^. r"* {±. iHg*g^Sfct4 im:^±ox-x;b*S 

[0 0 9 7] lf^;HSfi^^*®*4ffi7NDy>^^l^-r5 

■r 5*^«^st5*ws e Oct: 5 ri.mm t lt 

HO-R'^-NR'S (2 3) 

(^cf X r'' {±s 1 {ii-:^±©x-T;l/*5a-X{±xXx;l/ 

^s^^^^■r■v^T^>J:l^K*l^[l~2 o<D2ffi<DWii 

^mto R" {±7i<^$fct±0e^il 1 ~ 2 OO 1 ffiow 
J:ia-flg^2 3{C*3l^T. R'" 1 m±®X-x;b^ 



1-2 0 

© 2 fi(D^iis-es 0 , &m£mm^ 1-20 ©7;i/+ 

0(D75;U+U>S^i:"A^W€>tl§c c:nscD7j<i?a 
i:7^yai&#-y:ito{b^!|^©t|'T\ t\ 

C 6 H 4 — R — 

(^f^, cHiityji-iyym. r" ^±^ iiig^^Sfc 

T cfc l^^^lgl 1-14 0 2 m(D^mi^^t) T-^^f 

n-s7 5y7xy-;p^; 

-c (O) -r"" - 

(5^4'. r'' ti. Ei^lS^Sfcii lf@W±(DX-xMa 

1-19 



i^&s-r) ■es$n§7^y 



50 



© 2 fffi(?3# 

[0 0 9 8] Mi*6<]^:{t^!feli: LT. M^{fx^y-;l/ 

75>'; o, m, p— 7^y7xy— o, m, p — 

NH2-C«H--C02H : ^""Ui^X y'v-X 75y 
[0 0 9 9] 75yai:^4^v'7x;i-y;&#f-y:^oft^ 

M^O -R"" -NR" 2 (2 4) 

(S^^s R" t±s 1 f@i:^±Ox-xM,S^XlixXr>'l/ 

^^-To r " ii7m^rcimm^ 1-2001 wow 



(17) 

31 

'yi.^ySry^mt. ±iirjit)^j^m-ftytLxii. 
vi^^yi.-fty. i-hv^yi.^^y. ttu^yL.-ftym 

i^^tyxh^o ±t&4m7y'e-^2:.^:tytLr lo 
[0 10 0] ±ieo7^ySii^+>'7^:r:/^fifHtit 

(DtMiS^^I^ Ll\ 20 
M*0"-C»H4-r" -NR" 2 (2 5) 
M'0"-C (0) -r"* -NR" 2 (26) 

(^fp. entity ai~uym. r'«, figflS-^Sfc 
TfeJ;t>i^lllSi~i 4©2ii«=^iilS. R'ti. its 
^^T'^/^T^)J;l^]^^l!(l~l 9 <D 2 

■To R " iiym^ tcimmm. i ~ 2 o ® i ffio^iiST' 

J:<, Sfc, «^c^3l^TtB5^<:^^gL, i^t»;^3i^Jg 30 
-)SSS2 4-2 <6\Z7r^^n^ic=^i/T=.ty^^t^{t 

[0 10 1] ieS14fb-&!t^i:LTl4^aiDfe0^1$fflT' 
h+'>h\ 'J^-i^A^ :>-h>J'j7Axh+'> 
"i^A-t e r t-:;>+i^h\ AD-j^A-t e r t 

y^A, 7k^fl::^^u■i7A. Tk^fk^du-^A. ^f^^bu 

^'i7A, x^;l/iJ^'i7A, n-^"^;l/'J^'i7A, ter 
t -y^;V'J^'^7A, 'J^'^A'>W^nif;l/7^ h\ 

i^so<^ffl«t±, mcMmiirj:h^t)\ ±mmmmcML 

T, 0. 5~5^S. ^f$L<{40. 8~1. 2 

[0 10 2] ±.tmm#-t±mmm^^^^t^^mdcm 



2001-1 1319 

32 

comtym^mm: : yx^;bx-x;b, X h^i^ Fn7 
5 y^OJi-'TfVmmm ; mit)ii-]yy. ^ o o a 
mcoy^aVyitmitykm^^mm : 7-tr h pi^^l/x^ 

x^y-;K >^n/V-;k -i'v:/n>'V 
— ;K n-yf-;l/7;U3— ;K ter t -:?"f-;U7;U3 

-;H|©7;L'3-;b3S?g^ ; 7-trFxhU;K 'fu\d:t 
~W Jl. ^yV~ h U ;H|<Dx h ij : pg?x 

^^b, i^S^5^;l'^oxx-r;l/ISmjg ; x^u>;?j-.t> 
^-F, •fu\dUyi]-^.^-y^mo:^-^s^-.-h^m 
m : i/^^;U*;l'A7^ F. v'"^^;L'7-b ^75 Fllo 
75 FlS^jg; i/V^;l/X;l/*;4^i^F^07.;U*4^i/F 

[0 10 3] M i:i^4^ry'e~'yL,'<:tyx$)^t^ 

yXh^^co^m^L. Z.tvKAWi7y't-'^hf\'y^ 

x'j7A-'N-7-r Fi:LTl4. f- h ■7^f-;l'7>'^r-'j7A-'N 
^I'F, f- h-7X^;l/7>^:-'i'A^N^-r F, h'Jp<f- 
;l/^>y;U7>'^:ri'i7 AMv-r F, F U Fx>';U 

7>^r-'j7A/NV-l' F, xh^7>;l'7>^rX>i7AMV 

[0 10 4] a^{**!^^Any>Ott^S)£lcffll^c,tl 

h;L'X>^o^fl:7K^IS?g«; s^x^^bx-r^l/, 

^'nn>t^;bAI|©MP^">fl:MfbJ<miS?§ji : 7-b 
F>, ^^;Ux^;l/-^h>, ^^;U-ryy^;l/'y F^ll 
©-^r h>3^^^ ; y^y-;l/. x^y-;K ^p^V- 
;K -ryyn^'iy— ;k n-7f-;U7;l/r3-;K ter 
t -y^;l/7;Va-;mo7;l':3-;i/3^?§{i ; 7-b h:^ 

: i^^xf^;b, B^^7*f-;mioxxf-;b?S?§ 
; x^Uy :/nlf 

; i;'y^;b*;l/A75 F, v-y^ 
;l/7-b h75 F^©75 F5Si§ji ; s^^^^l/XyU^+s^ 
F^®X;l/*+-> F^^^^A'-WPjtiSo ^nP.{4, 

[0105] SJSSSti 0-150 "CTlf 5 ^ tifXt 

So sfc, 75ys#wfi:^ti©^ffl«{4, ^icmm-^ 

St), i!f S L < {4 1 ~ 1 . 2 ^«T'S5o :^^^g^S^S 
^ to^-r s fc i6 {c , S^Srg^!f% ^*14f b^!f%>&?iiD 
LX'^^i\ Zo:)j;:^rj:m^ii{t^^tLXlimcm^ 

>, h 'jyf-;b75 >t|©7;l'4^;U75> : xh^yf- 

;l/Xf-Uyv?75X ^>^yf-;l/i/xf-b>hU75 

'J 7 5 > ; kf U 3 u t! 'J i/y^ 



(18) 



33 

[0 10 6] sR^^H^SiStcfflv^^nsTsys-^Wfb 



-CR'' r" X (2 4) 

(Set', r'' . R" fi. l£r:;l/^t/-7-CDx^P>"|t 

^fSffiS{i:iig-&LfcSo xa. ifi^. Xt±. 3':> 

m^m-o ) 

M*" OC (0) C (R" ) =CH2 (2 5) 



10 



t e r t-:^h:^^>'*;i/vl?-;us. 9-y)i^U-)i}i 

h ^ >^ij)vt^-)mmttm7ji ^ n ^ o 

[0 10 7] Sfc:, TS>HT-^yti:J;Otr-;l/|^M-a- 

-CR^R"X (24) 
(Sff^ R"' , R"" trr:;l/5^^/v-£Dx^^ytt 20 



^^g-To ) 

M" OC (O) C (R" ) =CH2 (2 5) 

(Sf^'^ r" liykm. Sfcfi. ^^ISi~2 0«W) 

^is-y^m-o ) 

XC (0) C (R" ) =CH2 (2 6) 
(SEf^ R'Mi7j<^, Sfcli, MmiStl ~ 2 0 cD^lia 30 

HO-R" -OC (O) C (R" ) =CH2 (2 7) 

^mto r" {±Kis^2~2 o®2ffiow^ia>&g 

[0 10 8] ±i2®t073StCOV^TlJ4B^1-^o 



40 



Ifl2 0 0 1 - 1 1 3 1 9 
34 

[0 10 9] -)iS:S2 5X^m-^tl^it-^^t LTli^ttC 

R" Ofti^tJiJiiLTtis - 
H. -CH,, -CH2CH.. - (CH:) nCH3 (n« 
2-1 9£D^^^g-r) , -CeHs. -CH2OH. - 
CN. l|*^WP>n^ »SL<l±-H. -CHsTfe 

7y=t-^i.-^tyiS^mi'f^ti^o Amry^-^yi^-^ 

irytLxity-Vy M-)\y7y'e~^ L^iry. T-h^ 

h4^y. V') :^i-)\yY'fy)\/7y'e::.^h-(ty. X 
h 5 ^^;l/7 y ^r- -i/ A-Y y 43 J; t>''>V ^ 'J 

y. ij^)^L.^iryxh^. -m^z s (D:i^^-y7 -t 

L<lii~5^», Eti:&SL<{±i. 0~i. 2a* 

;^:^-^;l/A7 S h\ s^^^;l/7-feh75 h\ ^+-9-^^;U 



5 o°c-?\ 



^s~i 0 orT'tTPo 

[01 10] ±m<2>(Dy5mc'Di^xmmt^o 

XC (O) C (R" ) =CH2 (2 6) 

(^^. r" {i7j<^. ^tcit. mmwi-2 0(D^wtm 
-135^2 exm^ti^tit-^^t Lxumm^tnrjii^ 

-CHs CHn. - (CH2) „ CHn (nt±2-l 9©^ 

^^mt) , -c.Hs, -CH2OH, -CN, mti^^ 
[0 1 1 1] 7mm^. ii-^L<it^ic. wrsex 



50 cnStDTaffitilcfcOTk 



(19) 
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[0 112] (a) 'Jtry^"5i>'*;l/M^(cj;Dt:^;l/ 



C=C (R'' ) -R"" -R"" -OH (27) 
(St^J, R'' t±0^^l^l~2 0<7)#«Sf7i<^*fi{±p{ 

feJ;i/>o r"" ti-C (O) O- (x7.-r;L'S) , Sfcti 10 

0-, m-t, L<{ip-7x-Uya^^-rc R" till 
J:t^^*l^l~2 0O2fiai©^iJS^^-ro r"" ;6^'xx 

TSJS^-li-SOAWSH/^o 20 
[0 113] (b) Ulf>^"^i/*?!7;l/M^{cJ;Dt!:->'l/ 



[0 114] CiDJ;^*{l:-&!t%i:LTti1ttc|lS$ti* 

Hz C=C (R'' ) -R"" -oh (2 8) 

J-X±ox— f ;^il£^^^^-^^^T^) 1 ~2 0 30 

(c) #PjI¥4- 1 3 2 7 0 6^^$g:^if{cPw1^$n§ 

lf@{cWrstix;n^M^i*0-'>Dy^;gr, jjQyk^ 

(d) ig?^i!ivv'';^;ba^tJ;'9f#e.n§-flS^2 4 

*7j<^a^WrS$^{t;<j;l/7^-;t>'^SjS$-^T7>D 
M*C (R"*) (R'')-R''-0H (2 9) 

(^f^j^ r'' it±)&Lrci,(Dtmm-^'&^o 



jfl 2 0 0 1 - 1 1 3 1 9 
36 

mtki-l 0©7;l/4^;bafeL<ti7x-;l/S^a-ro 

r"" ^XXIR'' (Dm^m^mtLXlt. -CO2 R (X 
Xx;bS) . -C (O) R C^hM) . -CON 
(R2) (75 KS) , -COSR (^:tXXf-;U 

s) . -CN (-hV)im) . -NO2 (^hus) n 
timf^n^c m^&Ritmm^ i ~2 oidt;i/+;i/ 

;l/4^;l'SfeL<{i:7x-;l'STfe-5o r'" *JJ;tfR" t 

LT«, -coaR. -c (o) R^jaU-cntimic 

$f$LV\ ) 

(e) Jg?^ili7i^';?3;l/M^tcJ;0f#6n§-aSS2 4 

[0 115] (f ) fi^^^:*4S07^^yx $f$L<{± 
^W^4^i^Tx:t>X{iTia-^S3 0l|T-^$n^7j< 

7^^y>;^7k^a#^gita^cait■r?.:^?^o 

HO-R''-0'm' (2 9) 

-So ) 

HO-r" -C (0) O'm' (3 0) 

So ) 

*5l0.^Ti± (a) ~ (b) <DJ;:o^j:7kmm^mXt^l5 

feSj^jb^S) (b) (Dy5mifi^ic0^L\^\ 
[0 116] tfc (c) ~ (f ) OJ;9*K^-7ND'y" 



:/^^^-rs C J; »37)<KS^^A-r?.Ji^{i, M 

(f) «;^S*^~^e.{cj!fSL 

[0 1 17] ^moo^y^mcDh^rmmt^^o 

HO-R" -OC (0) C (R" ) =CH2 (3 1) 

(s^j. r" {±7j<^, sfca. i^^ii 1 ~ 2 0 iD^tsa 

>&^t-o R" fiSlgii 2 ~ 2 0 O 2 ffi^D^ija^&g 

■To ) 

A^, R" ©a^0!li:LT{i, I^Uti; -H, -CHs, 
-CH2 CH3, - (CH2) „CH3 (n(i2~l 9©^ 
3&*^-r) X -C«H,s, -CH2OH, -CN. n*^^ 



(20) 

37 

[0 1 18] >kmc7mm^^tz\^-fimm^mt. 

'J uys^Wv'T^-.-h. 1. B-i-yiiiyyiy-fvy 10 
7mithfi-(uyy-(vy7:^^-h. 7mit^yv lyy 

Co 1 2 0] ci;0-r<'tifcB^tt>&4*^1-fc46tc{±. ^ 
Sm-fvyr^-hit-^^ (b) i:LTi±. mtf, ^ 
^''fyii-iyyy-fyyr^-h. 7mityyji^)i?^ii 20 

«immit7m^m-^ii. (in »*igs^©ii§mi4 
<^m>^mm(Dmmmt7m?^m^t^ (in 

X 7i<^?iiq3}?u-fy:/uyftH*^fetf^nSc 30 

C 0 1 2 1 ] :^mM(Dik%^it7m^&^i^ (ID© 

(1) x^ux :/Ptrux i-:?"xx -r' 
y ifod; ^ 1 ~ 6 ©;t 1x7 -r y^^fL 

^!|^>5-±tyv-i:LTS^?-a:5*\ (2) 7';5J>^x 

>^ -i'y:/u>^ifOcfed^s>x>3^fl:^!fei;&#5iM^ 

>sr±ta^?Hifcft. 7mmtu'r^rj:EcDy5mcj;:^m^ 

«^»L^-r<. src. ^iismm(D^^^<t^c 40 

Co 1 2 2] -ryy^uys^fi^mi, M^mt^maot 
^T*wy7^uymfcA^^ffM^nTt>Tt cfct^L. 

isiD) , ^e)^c^lfSL<^i3o%J-:^T^ i:<jc$f$L< 
ym. 7V)iy'7ym^j:Ei3^&if^n?>o iiOcfc^^ft 50 



itr?^ 2 0 0 1 - 1 13 19 

38 

y. 2— p(f-;l/-l— 7*7•>^ 3— ^f-;L'— 1— 7-r 
^>-rX A~M-)\^—\—^y7-y. 

if-;i/x— f;k ^y7'^;l'tf^;Ux— r;i/, 

PXf-U'^, y^DPT-^IxV, i3 — tf:t'.>, ^y^ 
y^ l£r:;l/h U ^'PPv'^X If— ;b;^^;b>^^PP v 

if-;Uv'^f-;U:^pps^^x e-;us/'p(f-;U>< 

uuyyy, V\i~)]^y:^Y^yyyy. i/\fi~}]yy:^ 
"f-i^y^y. 1. 3->'e-;b-i, 1, 3. 3— rh 
A'V^uuy=7y. 7U7i>'y<'f-7i^t2xiy^y^ rv 

u P P y^yy. yy u ybS/V h ^yyyy. 
yy'))iy?^'f-)iy^y. y— ^^^UP-f';i'^+>^:/ 

fu\f)V^^)iy^ h^yy^yrsEtmifi^n^o 

Co 1 2 3] Sfc. ^vyi-iyyt^m^^^mt^^ 

mt^t LT. h!:->vy^ym-^yvjiy^ym^<^mt 
^t. ^^m^^mt)^mtaLy^y:h-^-f^)y'!fmt l 

7j<*^M^f*fct3i>Tt. ±fe-i'y7^u>'?^fi^{*«D 

Co 1 2 4] Sfc. *f8H^®ISIO0t{b7j<^^fi^i*: (I 

I) (D±miai. *fSB^<DgW*^"Sfi!c$n5SSHT% y 
^ yx y yu^^ 'J X yit-^^o^ o 

{± 1 0 %JWT^ ^ atc{± 5 %J-:(T^ t<iail %ii(T« 

L < y 7"^ u :/^a^^*^ s 7j<^.t° u 7' ^ s>'x > 

?^fi^i*OlS¥l^^?§« 500-50. 000 SgT 

fe^«*'«fi'$L<. i^<tCl, 000-30, 00 Og 

<±iS<D^fi!cj£>*|gS^cOiaftgS{b7j<^mfi#{* ( I 

^&io)\/^~^l.-(iry<D^mt'Pmm^W\^]l^. 

i > 5 ® {i . ±M L 'J kT > ^ ytj)vm^ t m 

mic. *jS*^^ait{b^nfct<Di;^1t{b^nfct<D3b^ 



(21) 
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^y'!f:f3i-^ym-^(Dm^mtLrii. (Mac 
romolecules, 1 7, 2 6 5, 1 9 8 4)0 

4 8 7 0 4, ItrjflBSe 4-6 2 3 0 8) (D. Wil*>»l/# 
[0 12 5] U lf>y*^;^-ya^t±, RS^^Sn^l^ 10 



(CR"" r" X) nR" (3 2) 



(iCft^xiiMDy^ig?. jg^^iii-efDZ^i/ri+s/ 

TSO, n{i 1 ~6tOg^^^^-ro ) 

'J b!>^':^^:^>»^co^y V— 20 

itiiiffi^^n^v^*^ ±ia©m^ft (in (D^m^m 



Ce Hs C (CHi) 2 C 1 

1, 4 -ex (1 -^p;l/- 1 -;^-^;Ux^;l/) ^y-tf 

1, 4-Cl (CH3)2CC.H<C (CH3)3C1 
1, 3-k"X (1 -i'pylz-l -^^;l/x^;l/) ^yM 

y 

1. 3-C 1 (CH3) 2 C Cs C (CHO 2 C 1 

1, 3. 5-hU7. (1 -^p;l/- 1 -;^^;l<'X^;l/) 
'^y^y 

1, 3, 5- (C 1 C (CH.) 2) C«H.i 

1, 3-l£7. (1 -^p;l/- 1 -y^;l/X5^;b) -5- 

(t e r t-y^;W ^y-^y l, 3- (C (CH 

3)201)2-5- (C (CH3) 3) C6H3 

c:ne)©4>"f ti|#tc5fSH/^©{it£x (i-^p;l/-i 

^y-^y [CeH. (c (CH3) 2C 

1) 2] Xh^ [iS:*3ex (1 -^p;l/- 1 -^f^;Ux 
^;l/) -^y-tf>{i. ex (a-^PP-i'v:/pe;l/) 
y^y. ex (2-^pp-2-ype;i/) ^^-iz^^ 



ffl 2 0 0 1 - 1 13 19 
40 



v\£y'ifti^tym^icm.u i^iow 7.m»m^n 

T i B r^, BC I3, BF3, BFs-OE t2, SnC S 
bCl5,SbF5.WCl6.TaCls,VCl5,FeCl 
3,ZnBr2,AlCl3,AlB r 3 l|©^M''^P^~>^t: 

!^;Et2AlCl, EtAlCl2 mtoMWi-^M^'^'ci^ 

yimwMi^mmt^^tifx^^o ^x'^mmt l 

T i C 



1 B c 1 3, s n c \<t)m^h\.\ )\y^xmiD^mm 



t±-Sg^3 2T'S*n?){l:^»ci^LT0. 1-100 

=^)\'%m^mt^z.t.ti'^Xt. $fSL<ti 1 ~6 0^;l/ 



ft 



30 ^)\f:y^'±=h±y 

V i^y^^^tym-^ii'^m^it^cxmM'Pxno z. t 
immLinftnmicm^fi< Etixi>mmt?>ztti^ 

pp*i;l/A. ^{t:x^;K v'^ppx^^, n-:/pe 

;l/^D^-l'F, n-y^^^l/^P^-Y F, ^PP^^-t!^ 

#(73MP'y">{k^{l::7j<^ ; -<>-tfX h;Uxx +>'^ 

y^ x^;b'^>-tr>, >^p e;b'^>'-tr'>. y^^l/^^-tf 

^HfDr^lz+^l/^y-tf^^ ; x^X -fu)\y, 

40 X -^y^y. ^y^X :t^^>'. /-^ 

P^-^^, 2-y^;l/7*^5if>'. 2, 3, 3-F'jy^>'l/^ 
>i5?>. 2, 2, 5 - h 'J ^ 

ftSSt02{k7j<*^ ; i/^p^+'+tx y^^i/i/^p^N^+J- 

3 ~ 8 © 1 ii&D^y X{± 2 f&© t / 7 N p y >'{bMI:7j<^ 

50 t^ifJitcffifflTt^o i:(7)m{*^iJi:LTt4, 1 



(22) ItM 2 0 0 1 - 1 1 3 1 9 

41 42 
-'f;uu-fu;V^, \ -'!7UU-2-yi^)l'fxn/^y, 

i-^op-3, 2,-'Ji^^)W^y. 
l-^PD-2, 3->';><f-;U':7^>', l-^/pp^^/ 

1 -^pp-2-;^^;l/^>^>x l-<:7pp- 
S-^^yU^^^^-. 1 -i'PP-4-;><^;l'^>^ 
X 1 -^PP^^^+^-y. 1 -^'PP-Z-;^^;!/^^^ 

1 -^pp-3-:;<f-;l/^4^-9->'. l-^pp- 
4 - p< X 1 - ^ p p - 5 - 

X l-^>PP^:/^>, l-^^PP:t^^X 2-^ 

pp:/P/'^>'^ 2 — ^'up:/^:^, 2— i^na^yrJ? 

2-^PP^>^>', 2-^PP^++^>, 2-^ 
pp-^'/^y, 2 — i'PP;^-^^^. i'PP^>-tr>=| 

ppy^y*WSL<i^ffl-?-^^o 

[0 12 6] S'&f^i^^fiStT^^ai* 

^^■^^^MLX. m-^i^(Dl^mt)^ 1 ~ 5 0 w t %. iff 

$L<ii5~3 5wt %i:S§J;at^:^^?n-So 

[0 12 7] m^(Dm^^n^i!^mtc-Drii. ^^^^ 

H- [S i (R') 2-b (Y) bO] .-S i (R'" ) 3-. (Y) , (13) 

r\ r'" i^f nt^*i[i~2 oo7;u y x~)w:^^h^syiy^ 

iD7^;l/+;l/S. -&tc\t (R' ) 3 S i 0- (R* 30 7x:::;Uv^7-t?h4^v'>'^>'<DJ:a^7iyp4^>' 

^|S[l~2OOlffiO0efl:7j<^S-T?feoT, 3{@®R' i/^y^ ; IfX (i/';^^;l/'!rh4^>'^-h) ^^^bi^^ 

tilwi— T?3&-3TtJ;<, M'&oTv^Tt.ti^) i?^?n y. tTT. (->^a'N^i/;I/^h^>';^-h) j^^^yl/v-^ 

Y*N'2{@t:^±#a-r5i:$^n?>{iii-T'3&-pTt $H/\ 

<j:<, M^oTl^Tfe<fet/\ at±0, 1. 2, ^/c:ii3 [0 12 9] ^©<fc ^ fci:x.{f, !f$i^¥4 

Sfc, bliO. 1. Sfcti2^^-ro mtiO~l 9 -6 9 6 5 9^, #i^¥7- 1 0 8 9 2 8^, !^rjfl0S6 

<DSI![-Z'$>i.o fcfcL. a+mb^ 1 3 - 2 5 4 1 4 9 #MBS 6 4 - 2 2 9 0 4 Itit 

-r5t«i:-r§o } 40 i^^^2 5 3 9 4 4 5^<D^^ffllS^iftl2«^nTl^ 

^14; i'vy^by^#^fr5^r/v-43 

H-Si (r'" ) 3-, (Y) a (14) ic^ mmii->V}l&^^t^^:=-Jliyyym'^TV)liy 

i^fp. r'\ y, aimmimi:') -ea^nsiiFp ^y^^&^^ipu i^m-^'^Ltb^ntizxiom^-^ti 

^y^yit^^^&±mm^m\^^rma-^'^?>i^i& (liH 5o 

pi>'J;WbSJS) {ci:0li5Ci:*^i?t§o l^HPiy^ [0 13 0] ^P>fc, 5j-^i^*iS{i:^l,^14i^'J;l/a^W 

yit^^tLxit. retail, hv^uuy^y. ■r^^v:^^b>^s^tt>&^jg-r^jri^S)S(Di^{c. 

?li/i/uuiy^y, V:M-)\^^xixii/^y. y ±^^Xh^-(vyi-\yy=i:y^-m^\zym'i^i^^))\^ 
^uuyyyay^o^^f-^ufyityyyt^ ; h Up< h+ S^Wri)tr-;by^>'^^7'J;bi^^7>^^H^tta 



461^. #{^j!f$H/^SSIBH{i-3 0°C 8 0°CT35 

•So 

<'&tlS>ISftKfb7j<^I^S^i* (II) (D^m^-nm 

10 [0 12 8] cnsos^a^f* (II) ^o^A?4^ 

wr§i&a@efb7j<*2^fi^f*t±, -(-yr-mumtn 
mm-r^m^<^{^^m^mh^^tii-tym^m xmh 
20 m%m-^';i^^m\^^xm&t^^t-b'^x^^o ^litt^u 

§M^{*o*SgiDffi£7NP>;fy{b7j<^SiS^. Hiig^^- 



(23) 

43 

[0 13 1] mm^'>V)im^^-r^\£-ji'>'7ym'p 

{?uuy^y. }£-)wyyi=f-}i;^h^yiy^y. '>*tr- 

hV^uui/'yy. 7Vf\y?^=f-)li^'>uuy^y, 7V 
X i/7VJli^^uoiy^y. S/7U;l/':/^ h+v'v'V 10 

y. y ^ ^ 'J P^';i/:t4^ v^yp hv^ h^yy 

^y. y-^^^UP-r;l/:^-4^i^ypi^;U^^;l/i>"^ h 

^^yyyyrjiEti^^ifibn^o 

Co 1 3 2] s/i:^i6^fc:fei^r, mm^yvj^^^ 

mmiiyv)im^^t^7m^^v f^yj^ym-^mi. 

:tyy^ ym^^t?>7mt>' 'J 7^ v-'xys^i^co f 

ym^^t^7m^^vv^y:Ly^m^mi. rct^ 20 

©Tki^S^- O N a ^- O K ^: ^;bati: L 

Tern, -m^ 3 3 : 

CH2 = CH-R" -Y (3 3) 

-r" -co- (r'' immm~2 0(D2m(Dmit7ii 

>'S, 77;u+uvS;?)WSLv^) T^^ns zfiffi©^^ 

m&-^\ -CH2-. -r'' -CeH^-CH^- (r" {± 30 

1-10 cDl^ftzk^S) cfc »)S{fnS 2 filiicDS*^ 
i: < LV^] l?^^n-5*il^NP'>'>{b^i|^^SiS 
^HtS (1 tic J; OtfSC So 
[0 13 3] FP+i/7J<^;^^U7^i>■x>3^M^ 

Na. KiDc:'i:*7;V*U^a ; N a HOiT'il^^SzK 
mim ; N a O C H,<D!^t'^^m7)\y=i^y K ; N a 
O K 0Hrj:E(D7)\yij U zkMfk^^^S: i:' 

L fc b F P + i/7j<^# U :/ ^ ^^>'x >'3^«^i* { J 40 
^tcti. -«aS3 3 0^il7Npy>'{t:^tl^StS^-ti:'5 

tijic. M\:^=f-yy. ti'x (^pp;<f-;i/) ^>'-tfy. 

ex (^ppp(^;l/) X— r;l/:S:ifo;r'i:^, l^i'^cf' 

{c7Npy>;5: 2 m:^±#t?^fiWi^7Npy :/{b^t)iis 

^3 3 ■e/^^^n§##7^p>;fy^k^tIi:S^£;^■^i:n^i^ 

u ^ ys. y^m^i^^m ^ctifn-^^o 50 



ItM 2 0 0 1 - 1 1 3 1 9 
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[0 13 4] tiiie-saS3 3T^$ns**i7\pyyfi: 
^^(DmmitLrit. rzt^ii7V)\y^u^^v. 7 

V)l-/u-7^V. \£=-Jl (^ppp<^;l/) ^y-tfX 7 
U;l/ (^'ppp^f-^U) ^y-{£y, 7V)\y CTPtpt^ 

;i/) ^y-if'y. 7V)i (^ppp(f-;i/) x-t-;K 7U 

;1/ (^ppp< h:^^^/) ^yHfy, i—zTf-fli^uu 
^^;l/) X— r;b. 1— (^pp^ F^^i/) 

^y-ify, 7U;u:^-=^s^ ({7uuyi-=f-)i) ^y^y^E 
ne>iD'5-^T{i7U;u^>pv-r F*^'$<BT'fei3, L*^t 
[0 13 5] mii^i^^yy'(y7mt^^)fiii^:i^ym 
mcmmity u jm^^-r^-<vy'^yyjkM^#(Dm 
iiosis^*5ii^3 to3b'!W5>*i-5„ mao^oic^m 

{*> ^m^^-^^^-r?>^m^M-^it'pyir^y7)]y^y 
fc. mM-^mmit7km^m^i=^v$> ?>(Dx^m7mti^x 

7)l^-)l'M: 

tt^irae 3 - 1 0 5 0 0 5 ^'j^micm^-o ^~yr-^ 

fig^cDd^U v-;&7 F 'J ^^;b>'vy i:StS^Hi:§ 
©^^«t5i/*x>;$:ffli^S:^a 

#rjfi¥ 4-288309 ^i^^trjg^o -r-^ r-a® 

^l^tttSi^'x >p&}iiip-r S ii i: {c J; ^) . i^mc7 U 
1^rjTl¥4-3 1 1 7 0 5^1^^{crjfl^„ ^•'Jx-t' 

7;l/4^;l/Uf-i'i.^^i^T, ;}^'J'i'yy^U>'^3H 
'Jv-(D^^iI^*4g©7;l/+;Wt:^ff^o 7;byx;b 

*4S, ^S(/^{4<ligO7j<^Si&-0Na^-0K 

%Hcoa{cLfciD-^-fia^3 4 
CHz = CH-r" -X (3 4) 

r'' {4-r" -r" -OC (=0) -^tc\t- 
R" -C (=0) - (r" (4^*^1-2 00 2{iffiOK 



(24) 



45 

[0 13 6] 

[ft:?] 

— CHg- 



y 




( R immM 1-10 ^D^{b7i<^s) J; 0 sti'nfe 2 

[0 1 3 7] miSt Fa+v'fga^fl:7j<^^.fi^l4^£D* 



[0 13 8] tufa7^a-?^{±, m^wMtLri^mLtc^ 

SSt KD+i/fSSi]^{l:7j<^lsa^i*i:{i:{?|wii:^?«^ 
tiS*^ <kt>S^i-?«OM^i**#/ci/^^^t<:l±. -fig 



□ 



[0 13 9] tOIH-teS3 4-e^?n^S^7ND'^"y{k 
^^■tfX 7U;V (^DD;>«f-;U) X— r;k 7'J;U 

ia^07;V^-;l'>'i^;l/x-7^;V^i:C 1S«:7U- 



10 



20 



30 



40 
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USP 4, 3 1 6. 9 7 3^'Mm7Ao ^-yr-iii 

>i^?^^o.t; u y 'J v-A^ ?,a{ii7 ^p y 

>fbJ<^L. *4S{c7;b'>-^;bS^#A-rSo 

(2>7;V'^r:;VS-t^r?Sii&SiJ^?iJffl-r§7j?£ 

J. Polym. Sci. :PartA:Polym. 

Chem. 2 6 9 9, (l 9 9 4)tcP3^o 

©i^ U ;bx y -;l/x-f^;l/;&^ijffi r 5 7v ffi 

J. Polym. Sci. :PartA:Polym. 

Chem. 2 5 3 1, ( 1 9 9 4 ) (cIfI^o hU?«^;l/ 

[0 14 0] ime>®:^ffi(DrtT'j±. i5ssti^n=5:v 



50 



{±. vi^y-ifij^f-tym^ic^-ox^^-^ti^mmm^ 
^ 4-° u y - u y * $ -r i^sE l . ^ t-(D 

J;'3^yyp-sx;ba*iSKJcSI^L/it). fe^V^(±® 
ram^^ >#^ETT'7 U ;b h 'J ^;u>/^y^S*5^ 
■ti:^ i: -^7 'J ;US*4S©d-N U y 7*^ U y ^^fig Lfc 

y iSS i: j§^f b7j<*;&ffl t > ^ ii J: -3 T ^as^lc 

icjm&^mx-r^ismtiimfPin^c (^j^i±'b. i 

van, J. P. Kennedy, and V. S. 
C. Chang, J. Polym. Sci. , Poly 
m. Chem, Ed. , 1980, 18, 3177 fcj; 
t>'B. Ivan, and J. P. Kennedy, P 
olym. Mater. Sci. Eng. , 1988, 
5 8, 8 6 6 * H) o 

[0 14 1] Ml-. 7mm^i^mmmit7m^.m^i^ 

* ym-^ic <}; o Tf# ?.ns7> p ^'y^v^mitym^M-^ 

[0 14 2] umtnrzTkmm^Mmiz^-r^m^mit 

7>pyy*4Sg^{k7i<^3^a^{4i3b'«-tet3 5 : 

R" (A-X) . (3 5) 

(.^^^ r" im^i^tcimuio^mm^^tsimi)^^ 
1 A^?> 4 Aii-mxii^min.t(Di]^^ym^ 

CH2 = C (r" ) -B-OG (36) 

(^^. R*' ii.7km^rzimmfi I -0 1 saym^mt 
7kmm^. B imm§k 1 ?> 3 0 2 fio^i ltk^s 



(25) 



2 0 0 1-1 13 19 



47 

CH2 = C (r" ) - (CH2) b — 
7) 



48 



ii^M^<D 1 ffi^Ojg^fkTk^S'^^ b *3<fct>' c IrI— -^feo 

A^esoglij^g:, G (i 1 fflOg^S^^-To ) T'^^n 

•So 

[0 14 5] ^^m§tgStcj5i:T. liM{b«4^«^5Mfb 



* [0 14 3] ^rzmM-lk^3 6o:>{t-^^tLXli. - 

* flg^3 7 : 

(-CH = CH- (CH2) c} n-OG (3 



y. 2. 4, (S/^f-;L'7 5 7x 

^:;l/d-xUX N - p< U X 2-xf- 
4 - ^ ^ 1 , 8 - >*~7-*f tr 2/ ^ n 

(5, 4. 0) -i/^r-try-? (DBU) #®75>IS 

U 7 ^ FlSm ; U 7 5 > i: X3K4^ 

v-i/^y. N- (i3-75yx^;V) 7^y3^ntf;V^ 



1=1 



[0 14 6] CiD<i;5^*i^«^«i:LT{i. m^Hf. 'J 

f-;l/^i;x^;l/^++i- yiy-h. i/f^)\yW>'y-i^ ^ X- 

h57'ptf;l/f-^:7--HI^D^^?>^xxx;l/SS : 7;l/ 
5r:>i7AhijX7-tr^;l/7-trh:^— 7;ba-'i7Ah 
UXx^;l/7-tr h7-t:x-h, v>W7'p4-°4^>'7;1/^ 
:::'i/Ax^;l/7-fe h7-trr- h#0^ti7;l/5-'i?A^I: 
: i^';l'3-'i7Axh77-fe^;b7-th:^-h. ^ 
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75y^&>"j;bt°uv-, u ;Wb7 5 y 4-° 'J V 

^fiSffi75y>'^>igf*. 7xX;U75y:Sm7;l/ 
4^;l/i>^X 75y yUMbi^U 3— X ->U;l/fb-i<U 
xxx;mt>>'vy:*j>y:/'J y^Silii LTmv^Si: 

[0 18 9] :$.%mi>C^^^^i^^ytl'y-fVy'!/mii. 
mn. ^mtti/U;bS#Wfi^<*l 0 OgPt^^L. 0. 
1 ~2 Og|3(DlBHT-ffiffi*nS<, 0. 5~10gP 

^gijt± 1 mm(D3j-vm lt t 2 am±ii^ 

iS'^x. 7;l/5-'>A. ;^xy^y.v S?, "Bjl^ 
;b*if<DSft^aM^. 7^'J;W ;}<ijxxx;k 

d^Ux^I^y, .-K'JT'PlflxX :J<'J;^-#"^>-F^:^ 

^m. ^viy. ^n^yf. rx^xY. iS'yxmm. 
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tl. igami^'J*. ^Ui/'J*. Kuv-Th, Wy^fT^ 

M^f* (I) SO' (I I) (D^tM^l OOgP 
{C)1[^LT1 0~1 0 0 0g|l*WSL.<. 5 0~3 0 0g|3 

-h, (2-xf-;U'N+i/;U) 7^b-h, 

Tiy^~h. i^";i-^^;H2M^-h^o#^SS6-igS 20 

h U xf^ U^^"!; 3-;Uv'X:/ Vx- h^«vt° U 7;U4^ 

hU7^;b*7.7x-hl|<DU>Kxxx;u^;ie 

L T{^ffl-r ^ i: t § <t:^•r l i: -r ^ t to 
[0 19 0] ^(o^^rs.mmffy^\^mit. rct^i£. 

#^¥4-6 9 6 5 9^. #i^¥7- 1 0 8 9 2 8^, 
iftffl^ 63-254 1 49^. 64-22904 40 

Mcnm^Mi'xh^o 50 
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[0191] 

[0 19 2] ymmmm^^xsmmw rgpj t5it>~ 

to 

[0 19 3] Tia^SS^J*. Wl^^^Mj fecfctf 

{±. y;W1-5x-S/3>4'nvh^^7-i'- (GP 

C ) ^ffl V ^/c^^J^° U 1^ y^ffft J; 0 iCtil L fco 

(iii^fijij 1 ) 5 0 0ml (DmmiS'yxmnmic. ^i^^ 

L/C to) 5 4 m I t5<ttf h;Ux:/ (^r U4^;z ^— S/— 
77. 3 A t> fci Sr^t:^ JiKfg-r ^ i: {c i ^) ^ii L 

fctO) 126mi. 1. 4-lfX (a-^DD-f'V^ 
Dt!;I/) -^>'-tf> a:^Tx p-DCCi:i^5] 1. 16 
g (5. 0 2mmo 1 ) ^iPx.fco 
[0 19 4] i^tC-fVrf-Uy^:/ V— 5 6ml A^'Ao 



0°COF^-l'7-l' 



X/x^?y-;l//^XftJ{coitT}^^L/-dtx KSd<>7 

US^>'0. 09 3 g (1. Ommo 1 ) ^llW^fco ^ 
ic, mMti-'^y 1 . 6 5ml (15. ImmoDiia 

^.TS-^^Pwis^Lfco sjs^ra? o5^■^t{^:^ 7U;uhu 

p^^^l/v'^y 1 . 2 2g(10. Bmmo I) ^ijPX.T 
1 2 0 ^'iklc^ RH^m^^^k 2 0 0 m 1 -e 4 H^JfeTf Lfc 

[0 19 5] ^^LrmiE>tirc7VfV^iQ-(V 
■/"f-Uy^^V-?- 4 0 g^. n-'N7^>2 Om 
IgU *?I7 0°C$T-^igL/'cf^. :^i-)liyy^h^yy'y 
y\. 5 [eq/l£r:;l/S] . fi^ (e-;l/>^D4^^t » 
igi4cl X 1 O ' [eq/ex;US] ;gr}^JjpL> k Koi^U 
;HtS[S^ff o fco F T - I R t J; »3 R{5iiil;>&ffi/\ 
4 BIfF^ -e 1 6 4 0 ciii-lO;^- U7 L/c:« 

[0 19 6] Kjmm^m.]±mmt^^tiz^y). 

[0 1 9 7] Co LTf#5)tl/cJ}^Uv-©lKM<t*3l|X* 
^^til-rSiltttC, Mn&O'Mw/Mn^G P cat 
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Src*iS^jg^3 0 0MHz'H-NMR5^-Wc 

y:6. 5 — 7. 5 p pm. ^'JV-*4SSi5fe(D^^^ 
Ji^{i:l5^L/c^^;U7°P hy : 0. 0 — 0. Ippm 
JiDVh4^>':/nhy : 3. 4-3. 5) ©^^RSM^O 
^tS^Sy^, ttlS-r5JliltCj;t)5l<i6fco IH-NMR 
li. VarianGemini300 (SOOMHzf 
or IH) CDC IS^Vm^LTzo 

[0 19 8] ;5:4j, F T- I RliM^^Mi^FPfiMl R-4 
0 8, G P Ct±j^Mi/7.xAi; LTWa t e r s L CM 10 

0 d u 1 e K jtJ^AtiS hodexK-80 4^fflV^ 
Tt7 o fc. ^i-? 'J U y 7. ^ y ^- F{C)hf-r 5 
*i*t5^^*-e-^^5)n5o i}<'Jv-®^t(T<ifi:, Mn = 

1 1 4 0 0, Mw/Mn= 1 . 23, F n (i/'J;b) = 

mi^mz) mnam^. p-dcc2. 32g do. 

Ommo 1 ) , 7U;l/h'J;^f-;Uv'^y 1 4. 4g(l 

2 6. 0 mm o 1 ) ic^^fz&L^im^m 1 illH^ttc L 20 

rmm^iy 'J ;us^^-r s v zri-uy^m^W^-^^ 

[0 19 9] U T— 0:^tif ilti, Mn = 5 7 8 0, M 
w/Mn=l. 2 8, Fn (ixU-'U) =1. 9 3'C&-d 

'J;^*i^Bi^^'J v^^uy i o. o g 1 1 o 

0 0) (c, i|!£fi*Tlf^fci6^fl:7j<^3^pIM^iJ (^P-fe 
T.^'i';!/) 5. 0 g^iSSPig^Lfcc 
(»3g^J 4 ) SgfiWfc J;O^MJ$*if>|-#o 1 0 L co-b^^^ 30 

:7;l/7^XPt, CuBr (4 2. Og, 0. 2 9 3m 

o 1) ^ttii*^, Kit^mm\H^mmm^Lrco r-bh^ 

hU;l'(5 5 9mL) *An^, ;i--r;b/^7.4'7 0°CT4 

5 5^p^JgJ$ Lfco iiniiiT ^ u ;UK:/^;u ( i . o o k 

g) , 2, 5-v:;ptTs>'try^v>'x^;i/ (i 76 

g, 0. 4 8 8mo 1) , ^y^^f-;Ui;'xf-^y hU 
75y (4. OOmL, 3. 3 2 g, 19. 2mmo 

1) c^tiimhvrs.ytmt) ^Aax., SfS*M*& 

Lfco 7 0°CT:i)Df^i«J$L^*^5), T^U;Hgy^;l/ 
(4. 0 0 k g) ^ 1 9 Oj^Mf-cmMmcmTLtco 40 
r^Uvb^yf-yb^STii^^tChUTSy (4. 0 0m 
L, 3. 3 2 g, 0. 0 1 9 2mo 1) ^iiipL/Cc J5 

jSF^^!&cfc 0 3 10 ^^smtc 1 . 7 - ;t ^ ^ i>x y 
(1. 44L, 1. 07kg, 9. 75mol), hU 
75y(20. 5mL, 17. 0 g, 9 8. Imol) 

[0 2 0 0] S)S?g^tl^^^-9-yi?#?RL, S'ttT;!/ 

07;l/'y-;l/S*!i^M^{*: (M^ii- [l] ) ^fffco * 

^i*; [ 1 ] (om^i^^^mii 1 4 0 0 0, i&^m^^ii 50 
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1. 3V^-Dtzo 

[0 2 0 1] 'MWSiil 0 L-t>'^5y;l/7'57,atC, a 
[1] (2. 7 kg) , gmS^^Ue^A (1 4 2 
g) , N. N-i/Vf'yl/S^^r? K (2. 7L) ^i±ii, 

xyT'?&f?L;/co h;Uxyt^jg^iai*^ (KB rfeJ; 

[2] ^mtco 

[0 2 0 2] mm.'Siiz L3tLis75;^3{c, m-^n- 

[2] (2. 7 k g) , (5 4 0 g, KMk 

^S, 4^a-7— F7 0 0 P E L) , h;Uxy (2. 7 

L) ^f±iA*, ^^Mc^tTi oo°cr'5mmtmm.nL 

y^MJ±SS^^^i:i-J;f3*^f* [3] ^mc. 

[0 2 0 3] 1 L»jES^S§^fc:fi^f* [3] (7 6 0 
g) , h+v-^f-^l/H KD-y^y (4 6. 3mL, 
0. 3 8mo I) , ;i-;L/hff~^^^;l/ (1 3. 7mL, 
0. 1 3mmo 1 ) , fcJ:t/0{iS^tO 1 , 1, 3. 3 

-X h5^^;u- 1 . 3-i/k!:^;i/>*yp+-9-ym^ 

1 0 o°cT 1 mmtmLtzo Ji^^oiffe^'-^ME 

[4] ) ^tffco f#P.nfc«^{*:cD|St¥Ki53'^St±GP 
CSiJ^ (i^°U7.^^y^g) 1 5 000, ^i-?* 

^^-^fil. 4-(?Sofco *^f*l^^^^fcO{cWA^tl 

t!l?>. 2. OfiT^ofeo 

(J±*5i^J 1 ) SjSM 3 cr)g^!|i5!i 10. 0 g t, W<ci/y 
^;bS>^7-b^;U7-b h:^- F (Bm^k^KU- 2 2 

0) 0. 1 g^zg^L^rST-sfh^-it/ciiii^, =rA^ 

SS:j?U7^;l/7^'JU-h (^?«*tl 1 2 0 0 0 ) 1 

0. 0 g{cy'7^;b^>>"7-tr^;l/7-t F-t-h (HSfk 

J^^U-2 2 0) 0. 1 g^jli^L^ST'Sfk^-lJ-fei: 

(^SSiM 1 ) J:kiB^J2T'ffiv^fcto^;^5Il;s/'J;^*4aS4^ 

U 7^>'U7 ^^JU-h (53-^ MIfti 1 2 0 0 0) 4 . 0 g 
h SjSfi^J 3(DiyV ;U*!S>i^ U v 7^ U y ii^*^ 6 . o 
g^mmbtzo M{cv'V^;l/^v'7-t^;b7-tr h 
iBMit^mU - 2 2 0) 0. 1 g^ig^LgST'®{l: 

[0 2 0 4] ^n^etiimm i , 2 1 mmm 1 osirbiij 

^SrST 7 B 5 0 °c T 3 0 *^ L fi, ? I ^ilSi^^fi 
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F ^— A(##) 4H017 AA04 AA31 ABOl AB16 AC05 

AD05 AE03 

4J002 ACllW ACllX BB20W BB20X 
BC03W BC08W BC09W BCllW 
BC12W BD17W BFOIW BF02W 
BGOIW BG04W BG05W BG06W 
BC07W BG08W BGIOW BG13W 
BH02W BQOOW GHOl GJOl 
GJ02 GQOO GQOl 

4J038 CB031 CB032 CB091 CB092 
CB121 CB122 CB131 CB132 
CG141 CG142 GAOl GA03 
GA07 GA09 GA15 JC38 KA03 
KA04 NA08 

4J040 CA061 CA062 CAlll CA112 
DA031 DA032 DAI 11 DAI 12 
DA131 DA132 DA141 DA142 
DF041 DF042 DF051 DF052 
GA02 GA05 GAll GA14 GA15 
GA31 HD43 KA12 KA14 LAOl 
LAll 



